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(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent an unnecessary 
shock from being applied to a machine and a drive motor 
due to an abrupt change of acceleration by calculating 
the speed cornmand of a tool in the zone where a work is 
not machined with the S-curve characteristic generating 
no abrupt change of acceleration. . : , ' " 

SOLUTION: A control device 9 calculates the speed 
command RC based on the shift quantity pulse TP of a 
material 1 to. be cut, the rotation quantity pulse RP of 
cutters arranged above and below the material 1 , the cut 
completion detection signal CE, the cut length set value 
LS, and the cutter virtual peripheral length set value 
KS so that the .cutters are synchronized with the 
material' 1 in the zone where the material 1 is cut by 
the cutters and the cutters are synchronized with the 
material 1 at- the synchronization position for the next 
cutting in the zone where the .material 1 is not cut, and 
it outputs the speed command RC to the speed control 
device 10 of a drive motor 5 driving a shearing machine 
1. The speed command RC in the -zone where the 
material 1 is not cut is calculated with the 
S'C haracteristic -^curv e constituted of the • initial curve 
characteristic generating rno abrupt change of 
acceleration, the terjninal curve characteristic, and the 



inclined linear characteristic connecting both curve 
characteristics without generating an abrupt change of 
acceleration. • , , ' • 
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(54) C^Sric;:!^^] ^roJinx^co^ri^^^ 

(57) 

ili/i? tfi ^ ^ ;fju j^i nv a^S:^ll:il:^c'.^s^;^- ^^^-ttl^i ^; /R 

(TP) , v:im\:(^mo')hT\^f^i^^\rLjm^^^ 
:r!^/£n>v (LS) . jm{ri:^mm^7\im. (ks) xv;i>.u-:ji 

'. J c- ::t ;x c/^ Li/j i f:ir <n ri: 0/ > \m Bk f^v -c Ji <^ >v ^ K ^^^J i fJrir 
r^l- 1 > i^U>^'r^3 J: -) ;^>:!iK^frT^r ( R c) ^r^i'r^. L r v 

'V^. x^^)^mm\ \ ^ryjH^rLrc^MKi^!J;::^J:toi■[i^(^l^^^ 




umm I ] • mnntrnmujiirij •) n^rt , mi^n 

^ x-^ 5 Er^^ T- (iffff IS X a ftti IS mujim^\- tmd^^ 
^.'j ifi fii g£ r- Ffi te X a ^ iifj f £ t$^o x^w^^^^ 

^^C^-tro :i >^:j:< t^-if^-ToiE^til^^ti^W^o S^;^- 
m4€r:^jnXL/^i^[KP«T;r^o^t<5iai;gli^?2rr#i^-r^ ' <h 
er^m^-roT^PMl^nxmoofflfffP^E., 

<;^cofH]|^rf^AsfmT'Htj|5X:^^StTfe^S^DXWI4co:f^^ 

©<^-rolt^krl 1 :ziE«cco^Fui^axi^(7:>^Ji^^^, 

[0 0 0 1] 

/t-^v. JF^iR. ;^/^:='>=^^7:)^^;^nxW*4^o:^}DX^. 
?t 9 ^T-l^jnxi^coFfiijfip^-^r-P^i-'Q boo-e^;Q. 

[0 0 0 2] 

^mum^m)} ^ -^r^p/^ o ^Jirr^iT 9 ^ - ^/ y - > 

- . V ^ •> -r - . -7 =7 ^ '/ y \' - -r'^^-oo a - ^/ y 
- 77 -y ^ ^^ , XMf4 -^^JD X ( t^irr-^P a tr) 5 

cox ^ ^ xt;mo9f^tp;j:^r^n ^ 
S^;7, f^:^3nxw»^:>^nxfi[S:/^^5i'i^-t-<j xi^-^j^yjna: 

^mo0^nXf^{?r;-f5]^^^-rr?^Ii£/j L, frT]mj:Kfig-^:io^ v-c 

;;[!X/ficoii^;^7ji!;':iJ: y x^e:rS;^JNX.rll=-l-:-niB->>&:i9-tc 
^nx^?T9 * >;IJ: 0 r5{/inxm=l-^;f>dlfj^ tc^tc/^' ^./jfi^ 
^ f T -) ? m 1 <o ^ \\\ j /jfi X ^^i :f t - : i ^ ^ , 
( 0 0 0 3 ] rsi 1 : - . n " y - > - ■"'y>fii[f3?^f,'^/5'<:[3ii' 

^o. - y -■>.-- 2 Jl, I -1 ;-:^-r J; 9 

"cWjlSi-rT t n ^o.: [51 I -i i. ;zM^"r- - y - 
K !i^r .!•: 'F ; I r!id l^-: o J i r ^ o .L >J ^ T J) 



^^r^lllg - 2 7 7 1 1 4 

o 

©jS^wI';^. (TP) ^^ti-r^mm^^^^-yATAm'^ 

o;h.T'v^Oo ^i/iff£/-'/^;=^ (TP) izl^^g?is^cof^i,»iS 
r^i±i^l;zi:oTbf^o - ^nv-r'# ^, >- - 2 (7:»SiSi)$iS 
it, i^'&^zS ^-:i^L X^§h'e-^y 5 {zigJS^ n-Tv ^o, 

l^Xm^^'^TitLWiZmLfz Z. t ^fifefii LTSItgf^Ti^Jli' 

(RP) ^l±l;^-ro, 
[0 0 0 4] t^Eif^co^iJiiS^^S 9 Jl, i$^W-m4^i/jf£^ " 
(TP) , JD^^^efi^vu^. (RP) , i^m^Tfk 

ttift^ (CE) . ^&mmm^ I o:>^mm^^m (ls) 

20 ^^©jt-oS^) (KS) ^-3rA;^L. iv^^i^mifl 

I 't^mLxi^'fj:^.-[Kmxit'{k'vmm(orzt^^mm 
m fi^ ^ ^xmrnnn icommiiimitmms^^ 
mmmi^ (ro ^i±i:^i-r^, ^^^ii^rm^ 1 '>^tr^LT 
'v^^^•v^[Kr^1;r^^itoig^Ti4^ (RC) mK.'.^, 'aT 

^!cig-r ^ ^ 9 -^^ ^ z^ >^ - h m'^fr^ mn ^ i^ 5 ) ^ 
CO ft ^ m : r fc ^^^t^oo r^n^a^ 

> L . z^.^^^^mmm'Afmmmzm'm Lx^i^wm^-o 

mmii^n 9 r>^\-^^^^ih-^m^\\^xmm^±^ow^m'^b 
'^'^^o'h')<,'^'^^y^^'i^'^\Lxm^Kf\'^ (RC) ^i-^, 

(fvC) iiG^>iiijdIfA:'y> >' -i* -^^f^ A- - h ^rEi 2 i-^-^r, m 

{1 L S > K S -^?r:'y^V;>^-l-^ ^ ^i^^^^. c::U. S<K50 

[0 0 0 5] >ur^, [^i :> ;-f:l:rU^fifp-^r^-^t!;ip:{iXf^^-y^ 



3 

E ) . l±i :^ -r ^ * 0 X % T -tr >- -t^ - ,^ ^ IS: : t b i 1 -C 

^T.^(Drmmm^m\^-r^tzi^)(r>mm^^T^ (ro 
nmm^^^^y^ (tp) . n^fm^t^^^^--^. (rp) . 

S^^ftS (LS) ^'^7^;^fL. m^li\mi^mjL'T^ 
i^s'rF^mmm''^ (RC) '^t. mz^\t. \lXT(OXo\zmW 

'^m:(^m^t^^'hmiL\i y^m^-^m (ls) (is^f^. 

ti^-v iz^cofitcil-ro J: ^^^^ - h^^t'^mn 

^kx^) er?:^^L. f^c^DXm4<7)f^i5S^^D^, X^co 

m\.f:.m^■t L. ^;rx^i.S^aXWI4^®jifi^ir^D^LT 
=^;iSSe;£f[l0 9^:^#>.^:^ 

(RC) >-t-o., ccoj: ^^ctzE^ISoOf^ijfSi^^l 9 ^/H'. ^ 
^tti-^coj^I/gti^n (RC) /!iU'/JQ;[Hg?'7>;:/^z.-r-V'- 
^[^4;i^-r, [zl4;i, x^^-H^^tigi^ihf2:^;-^L 

4^ (RC) ^mn-t^m^^^\^fzi,<7)'rc>y'0 . af5:L5 

[0 0 0 6] 

[^mnmxkLx 0 <b-ro^:mi f/^^i^coifennmixf^'T^inij 
fSiSLS:-C{:t. ffTjfJ^fiLL(:v^ c'/^pgii^fTy l- 
ft ^- 51 i:t ^ '/MS^ [)H ^}^:t^t:ii : - ^tzA^^'^JD mVl6^ <1a 

itS ifS L f ^ ; ^ ^ 7^ j ili 1^ 

t(*V ^ -r?co •) CO ^i[^j^f[^i=;il : I it m L f^ -v^- 5i t:, izi ^ o':) fa ^• 
^- f)i! ^f^^l^iifi : ^ a:^ iti ^:>m!^c 1: m ^;ihL-r:.\^ ^> ; ^ o 

^ , ^UD/f! 1 ;:t , ^ J: -> ^/i^ : - -rd ; 7 o [Ml .'^ -l" 
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[0 0 0 7] 

( fi?.^ ^ ^ 7^1 CO 1 ± f ^ t^vSS ^ S-?&^-r ^ fz 
^ts?^^}axm4^^DXi-5[KPtflT-;zfnji^xs^frfitd?^^^ 

mm-mz^\.^x. mi^mm^^k^. m^mcD^f^.me^c 

Tmj?£r^?jnxm4^^DXL4n^[Sral;i^o;7oiS^?i^^ 

i«^T-5 ^ 9 Clf^^i-Q, If 1 :-iS®(7:)^fe^^0Xfl 
CO g J 1 , iS^D X Wfif ^ X-r 5 Pul T'Ji X^ ^ \^ 
^axW^if^fH]|^^ir5iigti^e:fS^L-. S^DXMf4^ 
20 ^ D X L 4^ I ^ T' f i s ^ ^ - y # ft ^ ffl ^ T rj^: CO tj D X 't:' 

rztb(DmmrMB{tLm.X'jLM.^ ^s^o xi^^-i^^T^^ox-fsg i: 
o z > 7^ w-v 0 ^ -7) T? , ;^Dii:>^co .mS: ^ ^ 

^tz. l^-Jttrl2rfSJScC0^P^I±. tW*iB 1 :ifeiS!^c7?f^pj] 

^oxt^:co-;f;-ijfS]^^iz*3t.^r, flfjfaf^ijiip^is.^^ (ti^4>#ft 
co^n X 't:) 7t ^ PJf^^^I fef^ MX- Finiex^ ^ htj is^^^^^ 

30 ftco bil b ftM#4^fftcO/j^ 5 ^ S - y^ft ^3M??^. 

Eixj:M.^W}Uj:m^<7yi}uj:iumtmwf^^'xr^ z tf;^x 

y ^^ft CO ^' Xlk h M^4^#ftoo/J^ S i ^ S ^ 7/ 
m TJcm ^tMlLLt<:^^ ^\EA)\\V1^6\7 hm^Zrfi^^^ 

^„ z^\Azx') . -miBmrn^^'^^i^z-r^ztr^x^ 

-10 ( 0 0 0 8 ] 

\:i ; - ^ J )vl <n ;B rS 1- [5! 

v>i^mm[. (^:>mnmvf\i) m 5 x:t 2 \xv^\^^m'. ^ 

X'.^^d) !::\^}^h}^^i^r^:mh'<^'nf^/2^■:^ Zl-r: 



1 1 ~i 
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^5ign:ici: o-c(i) ii^-ri 9 4^ S^;^? -y-^^fi^B/S 
(2) JCi^-Tct 9^^S^:;^-yfm^/F^/5SL. SriSiGH/l^ 

- y i^ti ^ ^ L f/^ . mi^ ^ i^l^P e -tr o fB] C 
^ ff 9 i^-^ b fH] ;c L r S ~ y f^j-i/i >B/7X ^ n ^ , 
[0 0 0 9] [DSfi. 9 'J -id -y ^\:Lm 

-'-/u;'^ (TP) ^tj-'&L-x'rmmunf^mm (cnt 

(RP) z^ff^L-CJ]459[£]^a (CNRO) erl±iti-r 
(TP) ^F/V (/liffi^-^lEE) SI^ILTT^^liffm^ 20 

^mmm crt) ^mtii-^. m^mmitLmmmmw^ 

(CN'TS) ?)-e>S^^WWW-^i;jffr (CNTO) ^t^^^ 
LfcMc^: J]^b?@t^f5:^t5::^|^3 6 i: v ^oj]^toEfW:\tLm 
(CNRS) (CN'RO) L/tM 

5, ^^lr^3 7;:3:. m'^mmitLmm^M (ACNT) ;rfs] 

(RT) tmmmm (re) tcDvu^^iiiL (rcd ^Lhi 30 



TtvlmE^' (CO T;^tht] a iUzm:zit^w^ 3 9 n^^m 

1 Ji, ^Sf^f^eSc^^iiig (ACivT) ^/:)^e^l'KL ( I AC 

( I AC NT I ) yj^iii^o {mm^m^:^i-H':z^'.m 
m) x^)^l{:^m^'^i\\y')'r^., lt^\1^•^ 3::!:. ^}i^;i\^]m 

itLulW:^^ (AC N'C) ( i ACN't' ! ) /j^uiii 

S^-;^ -yf>^Rfj:ii: (ACNfO ^^AiiiA-f^i (i ACN 

[0 0 1 0] mmu\r^;{i'^Mid{n\^4 yjiyr'/cTi^iM^ 
\^^■cEr;^i:^:^JZ}:\l^J b: . Vfmi^K^i!.i^i: (CPS) d-^ 

o^:)n^^:^i:;:::i'o;to >11^liIl'l^iiV (CNRO) :zu\\\n'yc:r\Zli'l: 
^ ^ f# K> ih itL >^ t ^a<(i:i\]\)^'r i-rm.\}L 

uS^xTHiffi (PS) -l'ijn':;':Lv::i[i:i:;::a:!i!'-r^j. i^kU'^.i 5 
0) 'r^^^iULxm{ii^my;^\\\\^L{ifm (ACi^S) l-:Li 



•10 



50 



(AC P 5) co^'&l!^m ( ; AC P s I ) i:iht}-r^, tt 

n^'^-i'it, f^^^mmi^±\tLEtmm (acps) coi-^xf 

fi: ( I AC P s I ) ?^'f$j$-ro S^y;-yf#|^(^±^t|»j 
S (AC PR) co^^nm ( I AC P R I ) )^.TT'^o&# 

^ (ACPS) ili^-^^c -y ^ y-f v^^.^ L^^-h^_^: 

0 -y ^ft-^ (R P P) l'd:i/}-r^, 

(0 0 1 1] s^:fj-yn^i^mm^i^mn^4 9it. ^ji 
mmmmm^fs (rt) . mmfi'h-, mmmmi^^. 

ttjfi^ti^ (SCO) , s-^t^-y^^mm^^ (sc 

0) ^itJMJ^em-tmmfS. (SAO) , :f]0i£2ifff]|^^ ft 

^^^rooit. mmmDRrjEf^mm^z^.x 

'v^r>i^B^fis^y;-yi^tlig^gfg4?- (SCO) izf^^ 

s^;^-y#tiil®ti4^- (SCO) \zmn^5 S^thtl 

^mmmw^o ^mmmmmmm (rt) . s 
^ti-ym^mm^^ (sco) . mmm csao) m 

^A:bl^x s^tf-yf^mm. (ACNR) ^th:h'r^, 

z^ni]M:mw^o 2it. s^TJ-y^mm (acnr) ^ 

( I acnr I ) ^LB^-ro, S^77-yf#Mff 

±f^mmmn^5 s'.t. TJx'^jmmmmmiK (rt) . 
s-^ti-y^mmam^^i^ (sco) , ^o^ais (sao) 
^^^p^tjL-x s^:^-ymmm±f:^mm (acpr) it 

m& (AC P R) colfex^fra ( I AC P R I ) ^djAfi" 

!^^^5 5rj:, mmmm}^'pm^-iZx^xmmmD 
fj'^mm^p^x^^^trtf^^z'^tm^mm&mimm. (ac nt) 

<^HtMl\tL ( i AC NT I ) t S^/i-y^fE^jfiO^gx^fa: 
( I ACNR I ) t^Ott i I AC NT ! / j ACNR 

1) ^\i!it]L. ^mm^'pm^^'.z^-:^xmmmEfJ^mm 
a^'ix^^^n^{zn^mi^^\^±iiLiiimm (acps) 'O 

(! ACPS I) tS^:/J-y^mi^lhn^hiy!i 
(AC P R) ^^iiLMm ( I AC P R 1 ) >.:Oi-L ( 1 AC 
P S i / i AC P R I ) ^^^fj-r^,,. r-^o, 77:mm.^.A 

1 viiiu^^^ivmti^.';?: A 2 . A3 ^yf-roim-imA^iL-mm^ 
o<^:>i}^:^Jm^':zX'oxm^h^A\, i'^;mm^j'> i-B4^ 

1 FT o [('/■] {r^^ i3 ^-xW^nvi^ -I 2 y;f;^ v-;:: ^i: ^ -r^xiiR;- ^? 

^I'-iirii^.'^a: 2 ^ia'v;V!V-]'^.o.-;c i ^ u-r^mmv;^c::t 
O R dil^} 5 G d- L /:i^J[!i'li^r'f^-^rX!:x?^f f^i^5i!H^fi^-:i 

j:o-ci!;i^iR/j^ ;fL. ^;'-{;;iiS.^':o 2 - D 5 . o 7 iicK^^vivir/^ 

E 3 i-Vr-^rofnilVi;^^^ E J::f^ff^i^^:ii:^f'iJ^; ;-: x.-:.xmfh 
[0012] ii^-rmi^mSli/nl'. ^r:.r: v 



mirmmis. (rt) tmiimmitLm^'^mmvi-ms Af)^ 
'b<r)Bsi\mmiiLm^m (acnt) \zmmmmT^' 
^cfzm^Mmm (RE) t(otnmt^■ (rc n fr^m^K 
(RC) tLxmrn^e-^ ocomi^mmm^i 

•.^fzj]^^cof2:-^^'v^9) ;cii|it^^^, mm-^Tfkthft lo 
^ (CE) /i^i±i;^j5,tx, mmBMftLmnj^^s 5{tmm 
^miiL^ (CNTs) ^"tHt-xcDrnm^mitL^ (cn 

TS) {zmm&n^m (LS) er^D-^L7tfiE;r^IgL-, 
3^^^^/gt^^iL®I3:xE^T5 3 6 JiTJ^^g^EM (CNRS) ^ 
^n^-C<50J)t^gmf5:g (CNRS) ;z^^.^f^S"'.J^:^|5 

(KS) ^:^3D.^L.?tfSicg:H-ro. 
[0 0 13] ^WSf^:^im (LS) tTl^fELfSm-B: 

is^fffi (KS) <!:;5^^L.t.^:^^i-}i. fM^mmi^L^mm 
(AC NT) '<±mm^mitLm (cnts) Rxj^ji^Bm 

itLm (CKRS) ^^^mm^iZi6^-Xr^A.^^itf}'*fj: 20 

<. ^fc. -xrP.^xcDmmmm'iZx^xf^^isimftL&m 

S (AC NT) Jl{5(^^iC(^7t.txTi^o., LTt/i^oX, 
^l^g-f^f^ffi (CNTS) /^t>'7]^^@t^fuir (CNR 

f^y f -5 * ? T t:^ i ^ T 0 e L T ^ o r ;^ ii::^f f 
[0014] mm^txT^m (L S) /;'?]^^(5^?./^«f57E 

m (KS) c>: ^; 7ct'v^if-^;rfi. ^itffgt^fiL^ (CNT 
S) 7xV'J}^mWA<Lfll (CNRS) coSrHi^'-vO^.^&^fHJa^^ 30 
itLTtmrn (AC NT) fiIE>:<C5^^T-; ttfc^Ff3 9/)^b 

AC NT I) i^ijmm^mm (ls) >7JT^/i(.^£u^-i:Ke 

(KS) >'^/:>-?i;ci^iii-roftKct 4'ort.^5oo-c-, ^^ij 

(AC NT) coftiV;:iriSi;^ L^C'^ \. 
[0 0 15] -'J7^ mm?tTi9lttim^ (CI%) rj-^lWt}^ 

(CPS) {i:^'ym^!,^yj]^7j{n\^a!A (cnro) nm^n 

ycTillLl.y'i^^i^mi'^ il: itiii'L-X-'OT} Ei '1^ Ai : - H i - 
^ i'fr^Hiif[V;i::^7p|ii:i: ( p s ) arvjni^ l /i^tv- l , i^-^cu 

iP/jiK (CNRO) I'^^^j:^ Lr«;[^7f#fti^KvLL(\/:i;'V.i':^ (A 

CPS) ^fh7j-ro., s^-^7 ~yf;ffvi^i.v.it.jj;:f^j 
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\¥±mh-^ (AC PR) 'T^mn^r^i^^T^^ ^lt. 9] 

t^fSofWlI^Ee^izf^gf^fSf^iheSii^^cof^itfiS ( ! 

AC PS !) 7)'^s^:^-ymm^±^m&<o^&Mm (i 

AC PR n ly.T'.Zf-^t, itl5t^4 7/i^:bft^/1^tii^ 

r\ itfe^ti4 Tf)^^'7ym^■'^^mwi^&m^^^irtLxs^^J 

[0 0 16] s-^:^ - ym^^mmm^mn^TA 911, m 

tt h'.i. "t^m.^.fTy^mmmmmi^m (rt) r}^^ 
^'*z{^i7xmmJMM7)^^i^M[zmmm?)'^^:^uL. isig/i^ 

t^i^igti^? (SCO) 5:o^'^Dig/g (SAO) ^[±i:^-r 

f^B#;c, S^;^-y^i^firS^Ba5 ^^.^.co 
S^:^-:/*^ttjI^£ti^ (SCO) ^^^m.'^.(D5^:fj 

(sco) /-^^Eb^'7:>e#.<^.co^^{^,ft^if 

^mmm (RT) fzf^}t-c^iDiS/g:zS^(7:>^L:r>'..s^ 

(ACNR) (Drnf^^m^-r^, nmmm^m^'f)'^thA} 
^iz^t. mmmE7)'^^m^ti^(DX\ mw^s5^,^m 
^^mmw±{tLmi^m^^&nm ( 1 ac p s 1 ) ts^ti 
- yw^i¥±n^)m^^i^i\i. ( 1 a c p r 1 ) t^o^ 

(lACPSl/lACPRl) e:i±i;^-ro. zP.:zj: 

'0 . ^m^ro oxs-^fi-y^m^m^^^ (sco) \z 

ir^^-r^f^^/i'^ r 1 J f}^h (I AC PS i / i AC p R 

I) \zm'Ot^x.h^^. ^fc. OR[H]^5 6 bfc?# 

ttMiai * ft c^: o r f^R c 7)^.^1^ ^p.^^x. mm 
(RC) fiii^t^tm^i^i^i^ (RT) tmmmm 

(RE) ^^:?]n-?v:ft-^' CRCi) fj^C:, s-^ij -V^^m 

(SCO) {Clf^^^Z ( I AC P S I / i AC P R 

i) ^^^fis^.Lrzm^' (se n i-i?j9i^ax.^tLo, wm 

?^i*;^?^<fr7^>Lh',/j$;fX7tH#.^.X';i^^ (RCi) 

^©rtmf^iiyjiniffi: (RT) :^iii^mL<, s^-y;-y^.r 

teiS^/S:t^§<^r (SCO) ^i^mmwiirfi^ti\tj^^xrz.ii!f^, 

(oV^^mnnmhrnf^ (RT) ;^^^S:^t[!^r[;;i^trL. i^ft^ 

H^^^'i^^'xm^inmi^^iiiitr.v^m'^^^^ ( 1 ac p s 
I ) fj^s^^ti -yi^mi^^±mhi}(i^?^i(-fm ( i ac r 

xmi^rnl^ (RC) /VvS^iai-roCirJi-tc'v^ s-i^y;-^ 
^Hii^JLOiitT^r (SCO) y^:^^{Z[t^:fx^)^^m!:aL7zek 
b. ^iVn^ff^KA(hfr':i:v^::^^> (acps) i:UJ'S'^rj -y 
Vrf'^l'limu^lr (SCO) thuWK (SAO) c^y\\^(f:^^s 
^:^J -yVmi'^llA^'J^hiA (AC PR) l T 

iT^\ s-^-yj -yvHtm>^yu^1r [SCO) :i 'fir jAi-^ 

( i AC P S I I AC R i ) ^ISti^rvIr^il'r^. - 
<^'>i^Vc ( ; AC P S I ) / AC R } ^Kil^^^ - 
5 i 0 '--->il:/i:^:fVTlt (RC) s: 
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^KKa^ivS'^iiniEL. s-^^fj-yvrrmfsm^rT (sc 

ttm ( i AC p s I ) > s^ii -ymmi^±rm&(oi& 
»m ( I AC PR ! ) fAP^-^^i^t^^^jioizi^fm-r^, 
[0 0 17] s^:/7-ym±mfi^.m<i^ (sco) comiz 

T I ) /;^S=$:y-/->^-r>'mi&^^Eii+f!£ ( I AC.VR I ) IJ. 

;z. s^;^-ymii3i££'it^^ (SCO) ^^aym.^.cos 
'^:^-ym^mmrii^ (sco) .^-c^/^^Brf.ds-y/^f^^i^tifr-t-t 

^^^nit?T;^!/i>e>$a:^ L-C/jQi3l/^;z.%S:co^ i:^>'v ^ s - 
y mi -C'S: ^ ir o , 4^ ft ^oo ?^ ; z J: o r 

c 'T^iSS^T)^ 5 i^ . ^Di^i^ Plf^ 4^ ft J: o r 
PTl^Dr}^I{Z$;/j$iL^cor\ (RC) jis^;^- 

ym^iSl^fi^r (SCO) cf^j^^ffsiSTtft^ (SC 

1) fi^^s-^ti-ym^mm^^ (sco) {^{^-^^irs 
L:rcft'^ (sen t^^^mmmmf^ (rt) i:(7^ 

i ; =t o r p/pI Pr^^r? E o:^m.mfj m^^.^w. mwxm mm^m 

^f^lf^f^SIl^^oo^eilf^rfiE ( I ACNT i ) >5^;^7-y 
( 1 ACNR ! ) t^mt ( I ACNT I 
/lACNRi) ^ri±i;^7-ro, C;riM=t ^9 . ^^|5^^5 0 
X-s^;^7-r^#ffi3l,JS'ti<^ (SCO) hmXfj^ 
( I AC P S ! / ; AC P R i ) A^h ( I ACNT 1 / 

! ACNR I) vz\iJ]'om^_hxh>i,^ ^'^fj-y'm'^ym: 
iTj^t (SCO) f::t^;niiHf5]i:^i^^;v-:tb77<Sii?^Ei^.^ooS^^ 

7j - ym±.mivt^^ ( s c o ) > "^^m.^/nr^immm 
nmi^m (r'd >'7)^cof(fr;^»ibs:^iii!^t]ni^n-roo^:)^ 

S-^yj^-y^i^^amm^ CSCO) >:SyJ!^fr^:{^i}-l^ 

^jiiiifB: (RT) >'/:>^c/:)foV;v^b-?^:zKn;tr'/^s^^yy -y 
m^iiili/iTtt^rlT (SCO) ^S:iiii;v'[)H^fr^ii/j:[^|>. ^[^7 
[r^]5;MfiV:i;:V=':ivr> (^,cN'n ikV'^'^pyj -ymh^k (AC 
XR) conii<;?:u:ViU^cL-CfT^\ s:;-:^;~:7:r'fteia;/ji:.n7<?r 
(SCO) ;::tn;X:':T-of^S: ( I AC N T i / ! AC N R 
i ) <i:Uili\!r!^lli-r^, * ':^->f^^i^ ( * AC N i / ! AC 
XR ! ) -t, n o'^yjiiKilAmVil^i: 1 0'-'y.)i!ij^:v 

fH'J^f?^-'^ (RC) ^^l^^^y^miKhrn\l\l-^:\:;ji^c-)^r^ 

|-:ni$nv;lrT^r (SCO) r;'^'^f:iym-r yj^^f^!^.xnm(i\m^ 
( : AC XT ; ) S -r- :^ - ''^f^iR^j mc 
"^^^niifL ( ; ACXT ; ) :^^^}:z'^^-br-:<i X -^iiiVni-r 
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[0 0 I SI s^tj-y^mm&m^ (sco) cogriig 

Lx^^< s^:^~y^mf^mi^ir (SCO) 'T^^-y 
>, ^^B#.^.o?&^ttfmiff^fEftjS/g (RT) tw\i^mm 
(RE) ^^^Dj?ft^ (Rci) ',zx^{mm^m^mi^B 
Ltz t ^ (D\s\m\tLm--{^'^7X(Dmn'.Z'^r>^xmsm^ 

(RC) /-j^f^yiWm^r^tfii^^S (RT) :z^:rxu^i. 
X^^^<:^~ytf)'^mCtr-;b^.'^.X\ s^:^j-y^^mB 

(RC) us^'/j-y-^rrryfumm^^ (sco) i^^^^ 
ff^crcft-^ (sci) trmwmmmmm (rt) ^ 
^^Di?ft^/i^^.?^^i^wf4f^^i5ej^ (RT) >f^f^i^ii 

(RE) ^co^fjQ^ft^ (RCI) :i^^|^,xib;ia. f^lp 

(0 0 19] l#1Si^'ig4^ft^Ci:^ S^;^-:7'mijgg 
li^r (SCO) (T^it^^irf^itTcogrig^DfT^. gggfUi;^ 

f5:MPM^oi£stf!i ( I ACNT I) t'^s-^ti-y^mm 

^OfeTl-fil ( I ACNR I ) >:/.Tizr>a - ^r>< S^77- 

20 (SCO) '7:'iJig/i*.!^T-r^fi-ai-i5o 

iii^s^i^ (SCO) (otf-yt, 

f^ihl^Sm.^i (AC PS) i-i^-THc -y >^^^g 

L7ti^-7Ka :y ^ft^ (RPP) i C J: ^ "t^ - tt a ^ F=i^J 

^ ^ H L 7t S# rr^ 1^ f^? ± ^ ^ . ; t r f T I - 
xmi^ni^ (RC) /i'^vZf^:triKSJcLT'vK 
/-t-f^ U > '-t^ o m.^.X- , S - y^^T^ii^Xri^'rS^g 4 

9 m^mmi^m^■^r^l^^^^xmm^:^±^{t^^'mtl 
i- o . i^mmsi 4^ ft m mz^^xm r.^^ c oofEEi 
30 mf^^^^. 'imm±^m-^\z^^xmm^rF7Ammaz-. 
^^x\ (RC) '^-ts-^Tj-ywrn^mtii^ 

(SCO) ';zf^:?;^C'^^jra^ LTtft-^ (sen 7:-oi^->?i' 
(RPP) :zm'o¥Ax,h.i\^ mm'rf±iiL^i-'- 

(R P P) ^ZX^^^mi^±itLiR--<^r^-:tivi yC^i^W^ro 

mt. m^immitLii^Lmm (acnt) ^c;'s^;^--7f^ 

if^vlc (ACNR) oo?iJiJ7:^:$[P^L-C?T9, r: LX . 

m^itLim^im^mnm ( ! acnt i ) ;v^s^:>v-yf> 

'^hLi<^:)^nm ( I ACNR ! ) i:iT:zrc^t. t\:^m-\ 

mir> Lr S';--v^~y:miiliKn:T^rrli(MRl^ 9:::A7;^ 
[0 0 2 0] s^;-:^; - r-^.rr:iiiii[^^nT^r?ninit^4 9 ;in 

xhmvmm^\'i:\'y{i:iutj'^^ b;-. ^^nji.^^^^/^s 

-^->V•--y':mril[^A:ln (SCO) . -rrcil^^^^ 

; t T L "? > ;j! ! idi , ■! hil ill ^ 'V^ :^ v L ' : 

so hm^K:z:}i!/^-r^:\:[:r^', ^s'-^-yj -y^mmi^^ra-;- ( sc 



(7) 
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D7)'^mm^^.^^x\ mmnfr (ro ^li^-rffD.y7 
(Rpp) /-^v'bs?:;^j-ymij^j^*t^r (sco) 

CC^Sc^^Ufcft-^ (SCI) ^l5^i^W«*if^!E5i3l/g 
(RT) ^co^D^ft^;r9J^}^;t'bno„ Z^^, mm 
L/'i^Efe:i^'9. (RC) /i'.m 

i|co*i!3:ttfi|r ( I AC N'T I ) > S^/j-yr^S^Soo^e/l 
m ( I AC MR I ) tcott ( I AC NT I / I AC N'R 

n\^mf^i^^ (SCO) '.zmm-f^ii^mi'^t ru 

( I ACNT i / I ACNR I ) =9 ^ix o„ r& 

mmunf^mmm (rt) /i^^^i-r^nitToos^^^-T- 
*#tim^tir# (SCO) ^^my)'^m^^^^\timh. 
mm{iLm:m& (acnt) ^t>'s^;^-y^i^)ffi (ac 

NR) <^rK^^$S^L-C?Ti/\ S^;^- >^1#f±i^S^i^ 
(SCO) {zmn-r^m^ ( I ACNT I / I ACNR 

(0 0 2 1] S^;^j-^i!ttiii®?i4^ (S C 0) <oa:ig 

S^;'j-ymii5:J5ti4r (SCO) oo;^-^^ 

'c'(Dwtf.^,r/:)!:t<mmm'mmmm (rt) ^[Hit^s^g 
(R p) • i:*7?;fjD-Wft-^ (Rci) 'iZ x^mmmi^^mti^ 

L f- # (T:* P ! w ^ r&] ; t T (t:) 7t| fT ; - ;i 
(RC) 7'j^^A*t?]irr1it:|=4r^ii5Jir^g (RT) f^n itriU-t^ L 

.iz\zj^'o. mm^i^'-mrmmi^. (rt) .tfHjf/siii^^:^ (r 
E) t^mwm^■ (rc n :zx^mmmfr^ni\f^B^^p. 

[0 0 2 2] Wil^-^Blzm (LS) 7^^y]*^fgSl/;^i^t3^;£ 

fs (Ks) x'o ^h^^i^m"^[zn. mmBWAtLid (cnt 

S) IkXJ^J^^yjBmtm (CNRS) coS^IUf^cof^C^ffTlf^ 
f^fri^^ (ACNT) :t.iiitr-:^^X. hbfiJi^r^ 3 9 » 

6;rio. U/Jltfr [^i t^j^ifa (CNTS) ^iC'TJI^ ^1 tl^ 

i^SL (CNRS) (/?^vim(/:>fk^:{mmitL\Rmm^?^-A^ti\n 

( ! AC N T i ) n^mB:n7iLm ( S ) > 7Jt^fc^:ai/''^i 

la^xSlfiC!: (KS) <^c/o:ig;iHiUi-r<)([!V>.';:or^ ^o-y;) 
^))^iir:c^\, z^i:zj::-K nmmi 0 rJ^^^oy\3^■/!ml'jl 

i?n^^.lto, s itr^r nil ^ iju 

L r: .L f il-i ill / ; z f: : 7 r ^Ji i iOi / > ^^ ; >: '7i ; j j 
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20 



30 
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0 S^;^-yi^t^i^>E7§^r (SCO) SO'^JDifS (SA 
0) i:iht}^^, ^Uy^^{t^'r)'^iiit} t , OR[£l5g 

5 6 LTrf;irT^t^C/i^fG5:?]$;fX-5'50T'. iSSti^i- (R 
C) 11. ?^^li^f-tmf^i/]ii/S (RT) <tf^s^l^^ (R 

E) t^mm^^- (RC I) f}*-^s^fj~y^\±i^^^ 
^ (SCO) {ziif-^'&i^Mn Lrz^t^■ (SCI) ^.z^-om 

^ (SCO) (D'^mfj-^rMs^^.^ t , s^tr-yn$h{ir 
mw^'O ifi. s^ti-yvf\^mmrii^ (sco) 
s^.^^.tT^s^^^-y^^fii'^gtg^^- (SCO) /i-e>-^oo5$.«^. 
<7:>^xt0l$ffm4^E5i^S (RT) ^-c^cos^.^,oo;?}ai§Jg;i 

S^:^-^f»t^iffi (ACNR) (Dmn^m^B-r^^ 

X, ±^^.o:>mm'.zits\:jx^m$^h^^^it±m^mm^ 
i'^^^Lx^-^mm^'.zfMmmmiiLmmmifD^&Mm (Ia 

CNT I ) y)'^S^:^-y'^W}&<D^&nm ( I ACNR 

^^05#, mmmA7)mm^:i\. mm^^By^'-mm^^p^x^.^ 
fj:i-^x\ tt^mA 3 T)-^cDm^'itimm^^m^^ t lx 

[0 0 2 3] s^fj-y^miimm^mw^^A 9i-t. 
mmmm^f)'^7Ktj^n^ t . Mm^m^^^rM^^^■^xm 

(SCO) '^^coB=^,<^./7:)S^;^-y4#fe'^.iS 

(SCO) t'c^^f.^.cD^r&^mmmm^m (r 
T) t^^(Dm7)^hm:zm'iTx^com.'^.(Dmmmrj^^'^i 
m.Lxmiii^:'^zm^cD-^ 1:;^-. ^ s^;^ - y-^\±x^m^r 
m tis-r o mm 'pm^-com^^\z x^xm mm c co^mf/^ 
mm 5 , mmi^mm 4^ ft o r d t^mm a 
n^^x\ mf!zi^<^ (RC) '^ts^fj-y^^mj^^-^ 
(SCO) :r{^:m'erfr^v Lf-ff:-^ (sen -/^-os^^^t; 
- yi#ttj:H/i^l^^ (SCO) ;zf-?:^x^fnijv: Lfzin^- ( s 
CD > f?t?Ji«t:i=:K^g;^ii7re (RT) t(7ymv>'m^';z'jj] 

5 OI:t^[v7f^Ilijf3AL?VB^i^^:>^{i;/=r(l?^ ( i ACNT i ) ^S 
-yf^iiyji^icOiui/tfitV ( i ACNR I ) t^:>it ( A 
C NT I y I AC N R i ) ^^hl^yi^o. ^.fi:i,l:-), if^ 

J7k^5 0'?S:^>^f ~y':?^^t!l^jairS:Tt7^ (SCO) :z^yz^'r 
ill /V'^b ( : AC N T i / 1 AC N } M 

s - y-p'K]-^ijai/j:^m<r (SCO) 



( ' AC N'[' ! ) ^kU^S-^iJ ~yf^^'h;]< (ACNR) 



AC N'C ! / \ AC N R 



50 



0) ":- ^fii^;':*-rof^^ 

[ 0 0 2 -I 1 S'-^'-'J 

L r ^ K S -^i-- 7; - V ijvjti ( s C o ) 



..J'!:f'A:iM I? (SCO) -yv:.;;:!/ 
-i: :v ^ 0) ■ f r f^i T 

:7 — 



(S) 
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(Rc) f}'^tmmmwmmm (rd \z\^)ixu^i. 

n:zx'o. pj.9]mmm%mf^ (rt) t\^mmm (r 
E) t^■f)mm^' (rcd :z^^f&]pimfjfip/i'r^.^^5^.n 

(0 0 2 5] [1I7;Z, :?^^fq^q^^/:)F^^Jf^^S/;*bd:i;^^;fl 10 

^mf^^^ (RC) h^WWSt3::^fiS 
(LS) /i^3^^^fsffi./iists:^ffi: (F<:s) x^M'^^m-^'^z 
o'. ^r^-?-, 7 jr:fo'. ^-r . (1) (2) (3) comAzmmM 
n-^m (LS) tm^i^^^mm^mm (ks) >com.^^ 
^j^e < ?j:ort/^^, (1) x'i^mmi^±m. s^-zj-y^ 
\±(o tm ^ m M . M.m'^z /T^ umm ^mmzx^x misiit 
^ (RC) /i^^j/s^^ii. (2) x'^ts^ti -y^{±mj]m 
lEmuRv^mmmtmzxDmi^m^ (ro 

f/^^f^^AX. (3) Xns^iJ-y^\icr>rJ]M^n^MRV^ 

rm^m^^'<zjioxi^mnfr (ro T)^^Br^^p^^o 20 

7t^-^coi$^tt1^ (RC) >?^t>'^ait^i^C0 5^^i.5"-r- h 
^^T-., [UStr^ot^T, a f:3;L S >KS-C'?:'7:)^/j^:^c# 

S < K S ^iM-^^^^\^tzh^Xco^. m 8 i-^e;f^T'v ^ 
5 J: 9 1::. :^,^|gP/i'^>>F^'jp^S£er^(^ ^Ttii-'&fl^Eli^^^^^ 

[0 0 2 7] ±-id.(Omi}\E*y:)MV3.Xit , S'^rj -ym':^CD 30 

\%M.WiZtc\Lxm.m.^uxXj'^x'^^^ X 

^^ii^flU (r^' K/L'f!^'fnn) ;v'i^</;:o., ^ K^^n^fi! J 

J:j: i^;Ujil^rM1^H o^^ U?j|i;r : I L t-: \- -^^mx^y ^j h^ 'h, " a -10 

'>^^S^->7 - y^Y^i^L nli^^ciic o :^-itf!:!v^:^T 

':/^S^:7; -:/:m:l:(2} . (3) 'k^]>r,:^:^ t b \ riH^^u^ixir 
^-L.-^:, PJi^f-^viTr^^riiH?! V- (C[-) .•v^nuv£^.i!.-:iyj 
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(RT) . mm&nTsm cls) . j]^mmm^n'^i^K 

(KS) , ^lfrrff]|/^S$ (SS) ^:rSo'^^T|I]fl^/Kii 

s#5.1Sr^fi:>: CO it (SSR) ttm (SSR) 

.'ci^Ti:- s^;^j-y;t^tt^iM{p,-r^, -;h.:c^59, 

- y^^i^t^/i^ iliR ^ ;fX o CO -C\ — ^Di^ fir ^^g^/i ^'c i" 
^Z.tf/^X% 5., 

(0 0 2 8] tt^ (SSR) \ZfZCX S^tf -y::r^r^^ 

m^i^mL. 'r&mmmmmmm (rt) ftfsjp^^j^iitgj 

TA= (LS-SS) yRT^ZX'O^i^'^P.^, 

(1) LS>KS. (KS-SS) / (LS-SS) 

^l/2co&# (f#tg(-$ih^;:)) 

{i2X (KS-SS) /RTT-*<:=^o.. ZCO^m^'T^J] 
■^y}<7:>W-i^mm^^t>A^Sl (ARS) ftARS = RT/2;z 

x^^i^^. z.-x\ s^tJ-y!^i±nm^tm^xi<^ 

^^-X^^f}-^. —^(7:>^mm^'\ (ART) ^^tf)PJ.€^ 
(^^i£i5[Sf^2 X AR ST-^^7^-6. ARS^-T?^ 
il^&#rp^AR T^*(J6;fifl*J:!/^ ) ^mmmco 

\/2 ( = ARS) >*4^gn<Oj^;^;:g:igIi5[g (NC) 
^f-^ilfiSriaintrJ] (ART) {3:ART=2XTCX [i 
-f (ARS-NC) / (2XNC) ] '^Z^^^th^ix 

(li-L, TCiiSn^S^;^-::/#t4<D&#.gr.co^>^tg:i3l 
n#ru^co 2^co 1 ) , S:i2lia!Sco 1 /2 ( = ARS) 
^Sr>cOil:^^i^m5[^ (NC) ^T^^^-g^;- (^R 
T) ^iART=2xTCx (ARS/N'C) j: '9 

^.y^tbtio. S^;^-y4#t^^;^'v^T 2 X AR S ^T-i^ 
iiil Lfcf^7ccoilr;S:^T:?]Dif -t-cif7:)iw^i-'5E^PD^ig:4 x a 
R T-C^o^'j'tb. irt^e (SSR) I:t S S R = (KS-S 
S) / (RTX2XART) \Z X.'O i^ihh^.^., 
-C. 4<<^67tit--r^ (SSR) ill^^CT, -r/'>.?:)^, it-:;! 

( S S ry^-k^y^^ f 5 >:'it^,1i|f^f f:fec^:> /) ^ 5 -v ^ S ^ - y^rf 

L "c t ^ \\\\\z-i^imm-m^mxt::mh\ 5 -tr ^ i^-^/; * 

:.<DX.-'-)t-^%yr^\z\±^ ±^Ccoj: L-Cij^lRLr- S 

XVZV^^^^)^%X)m\yr ^ 1 >/^^-C^ ^c'. \, ^;ri^i;/iiL 
o : - . S UjHi/r H-Mo'^ f>Ll!/jJ3im: ^- ^iV ; " S5 L 'C jo 

(2) I. S > K S . Mo f K S - S S ) / ( [. S - S S ) 

-> \ / '1 ^yMi.v (f:'fft^j!-';Hijiii; L) 

z.^r)n^ni\tn^j^^V''^mm'^\\^^<^ (AUS) :-tARS- 
'I' X : 1 - ( K s s s ) / ( s - s s ) 
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*0Oo ^LT, SSR=TA/ C4XART) :zX'0:i< 

(3) LS<KS. ILo L (KS-SS) / (LS-S 
5) - 1 ] X RT/ (SMR-RT) < i y 2 ^omf (± 
PBim;f£B#rJmL) (ftL, SMRliJl^^ooiPfiii;^) 

- C0£K^(y5J]t$7''O^t^Jf^l^^/Mxi3i/ir (ARS) IZARS = 
RTx [ (KS-SS) / (LS-SS) -1] :zj:'o 
4>ty;ib;riOo - '50 7"J^^-'/)^i9f^f^^MiiS.[g (ARS) ^ 

;H'v^TntitE(2) >:f^r-^''/)::?7?£r-^iifiB$rLi (art) /3^u^' 
(SSR) ^t-^ii'^')^ s^-/j -y-n^^mn-r^. 

(4) LS<KS, E_o [ (KS-SS) / (LS-S 
S) - I ] X RT/ (SMR-RT) ^ 1 / 2 (± 

PfijS[/5:n=^rtfi^'9) 

zcomcoJ]^co^^^mm'y\~:\^mf^ (ars) fiARs = 

(SMR-RT) /2 ;-^ ^ Jft^^ibn^o ^C0 7]:?^(7:)ip 

^mm'APJmf^ (ARS) ^m^^^xmi^d) tmm^n:^ 

t:tX''^mm^ (ART) ^LT, SSR = T 

AX [1- [ (KS-SS) / (LS-SS) -1] X 
RT/ (SMR-RT) ] / (2XART) {ZX'OTkt^"^ 

fzttm (SSR) '.zit^cxs^:^-y'mi^miP.-r^^ 

rj:^. (SSR) i ^ 9 /J^5 /co7t3#}i, 

nmnmmmrM'vmfifj'^^.mxt 4^'^ ^m^^zn, ^ 

'^:^j-y¥f\^it^rc<^ t h2mmi^^±n^^r. btm (ss 
R) '.z!:o cxmvi Lfzs - ym'^i^m'^^xr^mLfz 

Jii/^-m^r (RC) ^WmWl^-y:):/^ i-^^-v- I'Ttm I o 

[0 0 3 0] r^:^. ±.^ii^m}&(/r;fmx^'X , jfmr;^^ C 

x^i\m\\t\^mr>f}^mnm:^\-iyzim^nf::, 2 f^MhU- 

\ZX^im%^D^^f\'^^Ol^^,r^ o 2 f:R;Ki;>f. s - y 

[0 0 3 1 1 \X\Z. 'A^'^t^^^r\\::i^i^ln\lfJ)^^ 

1 1 ii^Hi-, ;)i-X^::t:v7 i ;-c. rM{7ii[XHnr>^j^,V/^ 
(TP) {l:n^kLX'^)'lmX.\mV^^h]^^ (CNTO) ^V-M; 

\^X\nm\^y^SmAky\\\:iyy (CO) /^^fn/;^ Ji:t::Ei.T;if:f 
f^K^ fh ik.m. mr^ x^WV^- :v ' ri^PA ^■ 
"J^^M't^^-^'Vftkil^y^'^ y^m. (Cl'S) 'i -I; y 
i^^^ii. Z^n\im\y^i^^^\ -y y^^i (CPS) .7-L,XUf> 
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f.'jfr/^/UT', (RP) ^:^n£^|7L7t?J?S'f#f^f?ihi>g£^-m 
(AC PS) ^^tl-r^,, Ltztn-yX, tr^miifs^h 

\hf}^-^.^^^%mm^it[tLm,^^ (AC PS) tr^mtr^ 

o 7t (5 ^ 7] ^ ^ X^c/? f#lt ih ^ > 4^ o o ff^f J 

ft^;^^di^$iXoS;-|#l^fw-^^<^rx',fit (CPS) 
y'')^y V^kx^fz.ih. IS^i^LOQ^jaXiCf?'^ L-C bXH 

- L r b J: \ F / V 7 3 ;^ , ^S^iq izmmm)m 

^^^^7. (TP) ^F/vs:feuris^jnxm4f^s5ii.'S 

(RT) ^\hti-r^^ ei^f^mfS:Si-^M?^^5§7 4fi:. 
^aXgllflLMtS:;^!^ 7 5 /i^'oOO^fjDXg^gfS^ (CNT 

s) ti^h^mizmvfmwi (cnto) ^i^®Lf-M> 
#^Sf#^^f^ihf5:^i^S (AC PS) t^fuxh^mmm 

mitLWmm (AC NT) ^^iLTj-r^^ ^^^7 6 11, a 
gf^imSM^^ (ACNT) ;-f5]|^^Jfi§]'^V 
b, ^Jii^ses-trTf^fi^i^^ (RP) ^hb:^-r^, tjd 
20 ^^77;i, S^^DXmif^i^li^^ (RT) > 

(RE) t(Dmm^t^- (rcd ^mii-r^. 

[0 0 3 2] ^tnmmw^ - 8 ft, a&7p]f^eMi^^ 

(ACNT) <D^m-^m ( I ACNT i ) ^triTj-To. it 
t<-^7 9fi, f^gZfFil^lfiZ-^ll^M (ACNT) colg^tffi 
(I ACNT I) ;^-fKi$'ro S^;^- y'-^i^jm (AC N 

R) fD^&t^m, ( I ACNR I ) vj,Tx^o^m^.ztmw\m 
mmm (ac p s) (o^^^m ( i ac p s i ) ^^ii^-r 

it^^^^S n^, ^^Sf^l^V^JLh'fmi^M (AC PS) 
30 co^E:^^fiS ( I AC P S I ) fj-i^ijji't^S^ti-ymmi^ 
±f^m}^ (AC F R) r/nitMm ( ! AC P R i ) >y,TX 

mmi^itiiLmM^ (acps) iz-^^-Tncj ^ 9 t-^ 

LTi^- rifcr ^ ft (RPP) ^-rixl'^-ro, 

[0 0 3 3] s'^^-'7m^mmm^mnms:i^x, ^}!- 
mmmn^mmi^c (rt) . i^jax^Tf^itriii:-^ (c 
ID . mmmw^^ir, \^mi^imm^-. m^ynmni^m^ 

^.Tiitjiii/ji:jkT<^ (SCO) . s^:^j --y^m^^mr^^ (s 
-10 c 0 ) ^-^mm^ ^- n-thiiym ( s a 0 ) . m^) ^- . 

K^i ^ P f ;^ . Kf 1 1 • ^ t-: f ^ vy , ijn ji; f?/] m ^1 = i 

I ^rci-fi'j-i/:cS';-->7 (SCO) :zi^Vc 

' 1 i ^isikw-L, mnmc~.i:±j fj^^'^h^:^iX'.^^m:z 
f:ts-i-v; -rm'i:.!ii;!vm (sco) : -Pi^n^s 9 o 

c^^f^V^-^Afij^LZ-I^Vj- (S c i ) ^l-JH^rr^; S^-:v- 

T) . S'i'v -■VVn'\\ymrn1^ (SCO) . ^nidi^;V (S 
AO) -1- A L. -C S ' ;■- :V - T f^tp/j ( C SU) {rl W 
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iiE/SIS^r (SCO) . iMm^ (SAO) ^^7^./jL-CS 

(m?m^8 9'.±. s^:^-y^^m{lLm\^±rm-ni (ac 

P R) fDi&ttm ( I AC P R I ) ^thfj-r^^ ^©^9 

^^f{xmi^mmi^±itL^m^ (acps) comnm (! 
Acpsi) ts^-/j-''/wmi^±mhs^i^cpR) 

O^fe^tfiS ( I AC P R i ) >:COit ( i AC P S I / I A 10 

cpR i) 'ira:iy:jL, mmmm^m-^',! X ^xWfimm ] 
le^ttM ( I ACN^T i ) ts^tj-yrmm (acn 

R ) 'Dl^Si^^m ( i A C N R I ) ^ -T^it ( I A C N T I / 
I ACNR 1) ^thfj-r^,. r>^o\ ^mr^.'^.H 2Z^L^'^; 
'iZ^^xME.m^^v. '^mm.^.c I . G2. G4RV'^';m 

G 3 ^ Wi- o TfPi PrHfi G li 4^ ft !C =t o -C f£ 
[0 0 3 4] [HI l^l^i-^f^!J^^P^^^/3^^^lr£^I 

m. (RT) >r&]flnv%li (RE) ^oo^nSft^ (RCl) 

^mmn^^ ( r c ) l r am^^j^h'^ 1 2 ^mh^ - 9 
5 '7:)m^jiHi^Li£ \o\z.^Ti L . x^^'is^jnxmif- 1 > mm 

^f^:^;^;^^o3^?j7^?':oxaiit^;^i^^-;trS?^nxW 1 (PJ 30 
^0X$;?T9.> ;inX,^/st:^M L--C/jnX^Tr^'tfJt^- (CE) 

s) iz^nxe-y^ {m^o-^^-^hz^oAm^W) txi^im, (i. 

7il^llV;^j^Io;.^;^^l>;v;:■•;-;;!ii^LK , jT( ;j .lo 

y'j - yVHiymmir ( s c o ) UlU^MW!!: ( s a o ) :i- 
hi-i 'i- ^ . .f>^ 'J ^r- f;^ ;i .1: o -r IJII i'rl i -i t!;^ i i o 
x\ (RC) :±-H;^;[ixFi-Nf>iFiji^/j:^ {RT) 

pVJPJ^l^e (Rf-) >COjifip:iif^^- (RC i) S^i^-zV ~ 

-^^T^ftiliiieiti (SCO) l r^fj >)- ( s c 

(RC) /V^;^^a:-r>^ - i:-:::^c'. |H![Vi;i:vG;iC' 
f±mmrnfr (SCO) il-^^^ = 1 [ -i^M-^ro S^-:7 /^o 
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- y^^rijtESJ^^^ (SCO) fi'^m^m'Zxm''):a{^'Ofo]i 

^r^f.^/vOS^^^J-yi^Mi^.^it^^ (SCO) 

- ;7 r :^Di^l£ ;c.mS:*7:) ^ l: »v > s - y :^t^-c^ 
(RP) -r^^ioi^s^^-ym^\^±n%m (a 

CPR) co?5i®^r,q^H-r5, j^JKtS^fi£-r^:tr'7:' 

i^imm^ (AC NT) ooiti::i^'>L^^^.^o. m'ommn 
itm-^^^'^rxcos'^ti - yn^mmm^i^ (sco) 'T^m 

^>^-yi^#tifeigS^t^t (SCO) ^■^m.'^,(Ds^7j-y 

•T#teiS^ft^ (SCO) -■^-^^cO3^.^.C0lS^DXt;]-Ti|'f^^'j 

mfM (RT) ^T?^JOi^r®izs^^o^L:^>i^s^;^-y^# 
t^r'^£iiL;^ii^-g^iz!$^DX^m^75r^tE^Sr:z/:f LTX^^ 
f^©jfi/1^iSii5ffl:. -rfj:^^5'^:fy-ymbik (ACN 
R) ^S^^^P^^^^o. 

[0 0 3 5 ] m'om&t^^iit--{^'.TX^m'oyyi^i--(Dm 

ii^^li, ?Jgf^ih{£g|^^co^6^fit ( I AC P S I ) -}> 
S^77-yi#1^f^lhf^®j4^^rx^M ( i ACPR i ) 

s^:fj~y:m^mm^^mnm8 Sit. n^^m^ 
^iTfj-^PKfj^p.^t. M'o ^m^'^m^:J^^'^x^.mM m 
m^■^th'JJ^^ 1 1 b'^z. s'^:^-ymmmri^i- (s 
CO) ^^<r)m.^jDS'^:^ - v^mnim^^ (sco) 
fi^hm'iZ0]\jX ^coi^.^.<Dmmmz^S:^^ -c -v ^ 5 ^ 

7J - -ymix^m ^ -tr 5 , mo^ ft ^dm^?^ 5 ^f/^, 
mw^m^ ^m^■fJ'^mt]^p.^cox', mt^^m mm h f/^ 
^m^^^. Mfiimi^ (RC) '^ts^ti-yw^m^^riiT 
(SCO) :if?,^^.?rj:|\': Lf-ft-^ (SCI) co^^--^'> 

6. ^rz, RRmi:^G'7:)ll!E/3;zioT, (^^ti 9 0 11?^:'^ 
f^l^f^lhf^Er^^oO^&x^rfffl: ( I AC P S I ) tS'^7J- 

-/mmi^iti^mm^mm ( i ac p r s ) t^it n 

AC p s I X I AC p R i ) ^tT^ti-r^o. z^i:zX') , 

^n^S 5X3-^:^ -yH^\±vUfKr€l^ (SCO) izmU 
-^-hmiji^iX M J ( ! AC P S I X I AC P R I ) 

:^yj'jmxL^;fLo. -'/•m^'m^s.^tA^ fSCO) 

(ACPS) /I:C'S^-:0 -y f#|^f^?thf^iF;jiK (AC P 
(v) <ry(i\X^.-^m::t\^XVV^'^, S^->^-r:^/K^:liill7Sfa^? 
(SCO) - ifl;J>:-:rof^;^i\: ( ! AC P s i ; AC P R 

i ) ^r[;vfiii.V:;}:lJ:-^r<), .i-v^f^^v: ( I ac p s / ac 
VR\) ;<li/jvin^r (kC) "i-m^^ny^vi^ n-AS-^j^ 

S-;-/; v|-^{:j^f,vi^/- (SCO) ■fy^''^\Z^]:fr^^x:ny:l 
^c::t^viWi.7n^K;Mhi.;:M'?^ ACPS ) I: 

s-;--:o --yr/fn{^p;MhF>-i^i:,h ( acpr ) 

[ 0 0 3 G 1 ft=K-:c;i-^8 1 .:-^f7^^;^.VJiimV•.:•s.:^-; ^rio 
- >h-tc< ') m<l^r^^i''i.-:^\& L ri!^:-! , s:^-7 -v 
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( s c o ) i^:^ i!i::/£K7Efia::-[-?:KF 
,^ LT. ^CYp;i±f5:a:ra^;3i':o^£ii::rffte: ( i zic p s 
I ) /j'^s^:^ -yirfm,\'y^±rm-5i^oi^nm ( i ac p r 

/j-ymiirnKrrrfr (SCO) -^-^'7^0^..^//? s^t; -y 
. ^tiii^/S:^^ 4r (SCO) -^■'o^':::f^i{7r-r^/:)£f#.'?.^7:):'}Diai 
&^;::.'a^5:oo^MiJ^^f.^S^;^j-ym±r^S:i3le-tr^. lo 
T. Mi'iidiLfcJ: il?j[g?^:^r^j]:t-cSc^?#figHf±fi:S 
i^^^n*e:^tKi: ( I AC p s I) t s^fj~ym'm^±r^ 
-mm^n&nm (I AC PR i) 7)'^p^\zm^t^^^x oMm 

CO) (D^m^^Z, S^i-J-y^f^f^^ (SCO) (D^ 

i^TLTi^K s^77-y#t±ja::;^ti^ (sco) <D:fj~y 
t, ^oo^.^,cof^g7?#mffihf3/MI^^ (AC PS) 
-7^:a ^ v^^e-^ L.f--t^-7r;□ ^ft^ (rp 20 
P) J:: J: of^l^i-f ihf^^--co-^^-7n D ^^H^^rffjinL 
7t <^ t f# 1^1 ih r^n ; t T CO it ? T : - 

<t (RC) fj'^^'{Z[t^\jX^i^^^xLX'-^-< t^^O:^~ytr)'^ 
f#t^, f"^ 3g 4^ ft 7t m L ih 4^ ft ^ ^ hB :^ -r o . 

x\ mmr^^ (RC) ns^fyj-y^f^mmni^ (sc 

ft^ (RPP) ;::U/J':)?lii;tb;rx. ^#1^^^^ih^TV:f^^-^oo-i^- 30 

[0 0 3 8] ^i9i[r[fS:e;tif[ti^f^^f Lri^^Qfin, 

■y <^mm'DU\]-iZ:r6^.^r: , m!mw!UtLm.f^m'^:>^n\\ii (! 

AC NTT I ) rrS'^7J~y f^i^hiii<0^:cfm. ( i ACNR 

I ) iiJ.T'^zr^^ tit^m- 9 /J^^■m?mmm^^l^^■t]■r 
::t K' 1 1: ^1 ' f;'^ -V ^' ri'i L 'C ;ji i jili [^1 M 't'lE ^- i:L; 

1 1 b'.z, s 7; - ymiyjii^^iri •? ( s c 0 ) a- ^'v:)ti.v .10 

A^.:z^j\7 o S -r-;v ~ yVH'}[y\lf}:^\'fi<7 (SCO) t ^v^Mi.^ 
it -r ;f 1, ^ -^'V ) i!x/:^^> L r huyni^K ; i c 

^S -[--y; ~ y-r'Ht'C'^jli if -ir o.. z.ai:zX , ^1' 
i Vi H^^ M ; G iRii ;v ^ i^^^M : .f L . [ r.;^ i-v i h M ^ j l 

C) ns^ij - ■yVH'\-jli''y^vr (SCO) ^zi^z^^c-t^U 
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f}um^t^-:zm^m:t'^v.^, z.^m, m'&LtLXo\z^ 

rn'om'^^nmrAx-mm^^'T^ (ro //'.msr^-j - rii-ic 

fH]MfH:^5S^M'7:)leti'f!l ( ! acnt I ) s^^->^^ 

i^jficoiettfll ( I ACNR I ) ^oott ( I ACMT I X 
I ACNR 1) ^\h:h-r^^ - ^xizj: 9 . ?1^^^8 5 
s-^ij-v^mBJ^^'^ (SCO) i;.tfij7:-r^f^^:t 

( I AC NT I / I ACNR I ) ;zfc7] =9 S 

y'^^^iljg/g^i^? (SAO) /;-^?;-r^n;tTSiS!^f:4i 

^HLfcfrib, f^Sf^i^fir^i^^S (AC NT) Z^r;:s$;/; 

-ymm (ACNR) comn^mmLXi=f'^\ s^tj 
-y^m^i^^i^ (SCO) ^.zmn-r^i^.^ (i acn 
T I / I AC NR I ) ^ra^sc^s-r^, z^m,^ ( i a 

C NT I / I ACNR I ) It, iSl^ti^ (RC) ^^[^ 

'7:»aiig t ^r^'iiz'jE. c^mn^fxi^mB^miz ^ 'o ^^^-t^ e 
mmm^imJEL. s^^j-y#ttim^gti^ (sco) t/^ 
m^*zwm'r^^,^,xnfx^^mmiiLm.mm<7^mni\i. ( ! a 
cNTi) t s^:tj-yrmm^^&nm ( \ /icNR 

(SCO) r}^^;^T'i--5{i-i5':z3ffo'^ . -^co 

E^#.'^.;^^b^i::r^J7r(7:>s$:^->^4#ffii^?i45* (SC 
0) coy^-y>. ^<7:>^.-ScoSc^Dxm4^-®]iS^ (R 

T) t\B]mmm (re) ^co^'jn^ft^ (rcd :z^^ 
^o-^xmi^m^ (RC) fj^wmjzuni^mmm (rt) 

li^U ':o,^[{i^/ii?i:?r/f^£:ix^co-C\ i^^m^ (RC) ;t5^ 

^ - vm:4i;a;g£tg<^r (SCO) ^ziih^^mm- Lt-m^- 
(sci) tWiunum^^hmm (RT) t^mwm^' 

fj-hfWmnm^mhmiK ( R T ) ^ fH]f/^=!^^ (RE) t 

^oM\|^.iE^- (RC i) McTj ti;i;t mmmi^fi^mtz: 

■il^-^r ( c ) ^v^m^f^'T:) y/ j., -r- _ j. i 9 :.: ff; 
-r, [511 2 ;:::^:ii.>-C. c. L S < -ClC^^r 

: I , f j; i '7 ) ;!ifj 'm f i 1 v > ^i^- : i yji 1^ .:o i- 

[0 0 4 0 ] rcj'j, .i;.V:i^;;2:c/:./rif'g-Ci:t. •) iai):^^ix:£ 

f:tf^i^fti-'iMLi./:;;'^--./v('-. .;f:r: .V v';|j!Hjji.y.')[n];:::?o'. ^T. 
ivfi^U'fiiiiVf;Y,;=:^;v-y')Ti{^ ( acN'I" i ) s -V-"; - 
f>ii^JiK-Vi^i:ix^rKsV (:AC NR ) yiT I: 
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\±tRpm'om^ti& ( I ^c.vT I ) fi'^s'^fj - '/mm. 

^omictm ( I ACiVR i ) i:J.Ttr,:r>rz.^f.^,r:lt^^'^7 
2--'ronm^?±{tLm^<-fr:^^m (CPS) 'OyV-t-yh 

[0 0 4 1 ] -bfdoo^ 9 r^'&mWiiF-r^^fUVmxmAz^ 

;trio#, ^ujL^TrkHim^rj'^thti^nfz^.'^.x. t<r> 

m (Ls) . iL^^D^^itL^ (AC PS) . m'omf^n 
7Efe (SRR) n-izm-^'^^xmwAHt^nmru'itmms 

m (SSR) ^^i^, it^ (SSR) {ZfZ^CX S'^iJ - 

[0 0 4 2] (SSR) ;::/^L;-r si=;^-y4#fi^ 

IS^^^L, ^-S^DXm^^i^a® (RT) fzfFJI^^Mil^ 

m^^itLfji^.-b^t-T^.. ^fz, m'ommt^^m (s 

RR) n^<D^^{'^^^-r^cox. ly.TcoW^m'P^nmVm 

(SRR) '.■tm^m^M^M-r^.^ jf^mmunn 
nmjs (RTO) nMmm '0 mii^m^m (srro) t 

>. Wr^mm^. (Lso) m±mfif]7)''^mcoBifX\h^ 

f)^'b. L S 0 = 2 X R T 0 X ( T R 0 -f- T S T C ) 

^ -c S iW; ?,5:^D x ( R T o ) /i- b S ^-^I ^ 'o m 

mn^m (srro) ^xt^m^^^^m-^^nm^m. 
T s'.i:mi:mm^^m {-^rn'omrnxmniix-^'Dmnn) . t 
c m^m9±^hmdmm ( s - -y-im'r.x^ rr riiiis 5 

/2) , L S;^'L S 0 J: ^i::^oori#f:r. LS0^;iVl;t5^ 

^mn^z-Di^xit. L s 0 ^^^^zmu-^'^. wm{^± 

(:i^?^;iLso) T:i.t •) ^k^^^biio., ijiixr^iii^v^c/; 
miw (TAO) :z:-±mT.^niz^'^'yyh\\xu^\mmi\\ Ccs) 
/V^^ri^iir'.^'j/V'o- (TA) rt'C A - 

A 0 -T Sili: -J ^LT. f^mK^lLHli^^HB 

n/ffili (2XTC) S-r-:7 -y:^T^:;^.l;o-r 

S: iL 'V o '/^ '? . iH m hv il: t-li r^fiii.^ln] ; J: o T vi£ Jlv ,1 l 
^^^^i]^L'^^i^< Ff];i?^4i;an$Kr! d'A i) -t'CA i -'[•A-2 
X T c X s s ;i ^: V jR^/^ o , f^fK^^i-'lMkfili^^ifiiiti^'rKi] 
;iJ: o "C vii^H :i I '3 li-vjli] tr^f/jij If : M {v!-./:) 

( 2 X T C X S S R X R T) X.y,^/:^\^, Vn^i^'Hl-iWi^ii 

iw^mn 1 ' ^) frri v'kf L d' P-i: < :i: a ^i^ i^; ir?i --^ l idi 

( A R s ) ;i: A s ( 5 - 2 x C x S S x 
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T) /T A i:zx')^<^^y^.\i^^^ w-t^mm>uimi\ (a 

R s ) fj^bm'O ili^tS7EiLlL-C'0O3#rj] > Sri^fJ^rJl ( A R 
T) er*^6Tit'^ (SSR) ^/K-^-f^ .7:>/i^[g^T'^'5 o 

f-^^, mm^±^mum?uV»t (rt/rto) = :istt 
tTiL. LsyLsoizitm-r^h^ti^mi, tt-^ (s 

SR) ^rsJt^fg:rte'^:z/t:i:TtffiIEi-o bOO>: L. MS 
= (LSXRT0=) / (RT= XLSO) (fSL. L 
S > L S Oco> t Jg:L S = L 5 0) T'-^ 5^ o f^mP^lh 
^mn^mi^^tX (MS) Sr^t^^Oo t^lSi'9±^*^HC^^ru1 
10 f^S (MS) f^f>^:5^K;h,B#fL1 (TAl) II T 

A 1 = T A - 2 X T C X VI s i:: ^ . ^i^;fH]p^M^i^ /g 
(ARS) I^ARS= ( L S - 2 X T C XMS X RT) 
/T A 1 -'-^ *9 ^<i^^P.^., 

(U (LS-2 XTCXMS XRT) / [TA 1 X (R 

T-rSRR) ] ^i/2(o^ {rnvrnf^^^m^^) 

Z.(Dm<DW-i^mM^[-HmJK (ARS) it, ARS= (R 
Tt-SRR) /2{ZJ; *:);}^^^^Eb.noo ^mmm'T:^ 
1/2 ( = ARS) >N'CC0:^'^;-Jig:iS:B^FsT (ar 
T) (iART=2XTCx [ i (ARS-NC) X 
20 (2 XNC) ] iZj: , ^mmm(Diy2 (-ARS) 
^NCco^-^Jl^i^Btr^^ (ART) f±ART=2xTC 
X (ARS/NC) ^''^^ Lfc/i^o 
r , it'^i (SSR) 'rx. SSR = TA1X [i - (LS 

- 2 XTC XMS X RT) / [T A I X ( R T S R 
R) ] ] / (2XART) '.Z^'O^t^^^.^, 

(2) (L S-2 XTCXMS XRT) / [TA 1 X (R 

T-rSRR) ] <i/2'7)5t= m'ommmmmu 

Zo:^m^:^W-i^mmi^\--p.mm (ARS) Ig:ARS= (LS 

- 2 XTC XMS X R T) /TAl -Z^'O :kvV;tbiao, 
30 Z^^^i^mm^P^miM. (ARS) /f^olSiSl^rB^ (AR 

T) '>mmtmm:zLXMi^^, ^LX. SSR-TA 
1/ (4XART) ^<ZX'Oltm (SSR) ^Jr<.>-^^, r> 

rr-j. (1) zio'(2) r^Jt<^6fctt:5p (SSR) f/^. ssR> 

RT 0/RT--.^:>ni±'. S S R = RT 0/RT>-r^, 
ebiC. (1) Ij:iV^(2) XM^jfzltm (SSR) ;^^MS^ 
SSR X^>,rU^mJEtu L , M S < S 5 R rv?;.ri;:z SSR 
= MS <!:tmX^r^o il^}i<o X ^ lzmJEL-/^m^)i:t^V^ (S 
SR) :-CL;-C, ttm (SSR) :=v^:^rv'-;a 

■10 t^f ft k:^ ih ' [ ' i-mihu T.nn^^nmiiiiJM -i- :z l -: .r^ 
xtti^^jiii/ii: ( R 0 ) t ^mT.nni^^hm^3L ( r t ) h 

'i^'Jit (RTO/R'f) ^r;fr];;':L-Cvt:::3k0O:^it^?i (SS 
^o.ii^jRi-^il^-ro.u 0 :-:-ro.> -u:^::. iL^v^ ( s s (O 
.<^Ut> .'c : \ 'T'^cho. iiii >r -~ '-^'^rb o ^ 
T o -ir <5 ill 7^ L T i-'n^^l '/'^ r [HI 
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31 9 - 2 



1 i 4 



(0 0 4 3] y,±co^^{z, i^f^^immr^&n-^r^s 

[0 0 4 5] 

^-co^rj]^nxt^.'7>^jf^^^^;Fii^;rxji\ —mm'M^^-m. 20 

^^^^ 12 

[[13] r£mf^!E^'7;7nfin^nxm^ot5ca^f^5x 34. 
X|l'7:)i[iIg^fi<^/3i:0';fjni.^/Jf''/>^-'-Y -^-r-r- CZJ-C'^o o , 4 9 . 

-Cco^, 5 3, 



c - -^^ - -y-:?^ (nj]^a^]^fS.^^7^V'im]^m'r> 9 a' 

[[^1 1] '^m^m^'^mm'^^^mmiLm.^mm'^m. 
[mi 2] ^m^m(07Bmmx.m.(Dmm'^m.7tm'^'xm 

[nil 3] rI^fi^lcoS^;^-yiftt^^;^r, Nx^lc^L/i 
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